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FOREWORD

This report presents the results of visual and photographic
underwater surveys from the shoreline to a depth of 600 feet
along selected routes off the eastern coast of Andros Island,
Bahamas. Additional oceanographic and meteorological data are
included which were obtained during previcus surveys. This is
the U. S. Naval Oceanographic Office's first survey utilizing
SCUBA equipped divers and submersibles and represents a further
expansion c¢f our data collection and survey capabilities to
provide a move lucid presentation of ocean environmental

characteristics.

The survey was performed to provide information applicable
to th: installztion of submarine cables in support of the U. S.
Navy's Atlantic Undersea Test and Evaluation Certer,

ODALE D, WATERS, JR.

Rear Admiral, U. S. Navy
Commander

U, S, Naval Oceanographic Cifice
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INTRODUCTION

Between 5 through 20 May 1964, the U, S, Navz] Oceanographic Office
in conjunction with the U. S. Naval Photographic Center performed an

N onshore and underwater cable route survey off the eastern cosst of
Andros Isliand, Bahamas., Surveys commenced ashore and proceeded under-
= ¥ster offshore along predesignated bearings to s depth of 130 feet,
Survey sites were Salvador Point, Big Wood Cay, Colding Cay, and = P
4 Deep Creek. Following this phase of the survey a similar operation 5 i
¥ was pursuved off Fresh Creek and High Point Cay in June 31965, iIa : ’

addition, 2 manned submersible (Perry Cubmarine PC3-B) was employed 32 :
ty investigate the bottom to a depth of 600 feet off Fresh Creek, 2y i
Big Wood Cay, and Golding Cay {Figures ! and 2}, o "

The pursoss of the survey was tu provide information on the

e nature of the botteox for future submarine cable,installations off ;f

e Angres Island in suport of the U, S. Navy's Atlantic Undersea Test i<

Ba: and Evaluction Center (AUTEC). Additional informatien regarding i

3 oceancgrephy and climatology was obtained pricr to these gperations 0

2 to fulfill other project reguirsments. .-g}

'%:: Eic
FIELD METHODS

SCUBA surveys to a depth of 130 feet were conducted froam aboard
7 R/V AQUANAUT out of Nassau, New Providence island. Predesignated
onshore cahle termination sites were iocated using aerisl photo-
graphs and survey monuments from previous site suy=veys. Survey
- 3 tracks were established by positioning 2 transit over the onshore
s site marker and sighting aiong the proper bearing. At a2 measured
distance fror the shorsline, and guided by shore signals, styrofosm
zmarker buoys were placed at intervals along the track. Subsequent
> &% to installatior of the buoys, divers took still and motion pictures,
) seupies, and measurements of the bottom at each buoy and betwesn
buoys where s change in bottom characteristics Jccurred.

i e

Diving cperations with PC3-B rommenced imwadiitely sesward of
the barrier reer off Fresh Creek, in the center of the boat chzanel
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between Big Wood and Gibson Cays, and several hundred yards east

of the center of Golding Cay. In all cases the commencement point
was established with Decca Mark X and the submersible then proceeded
dus east aiong the bottom to a depth of 600 feet.

Still photographs ashore were taken with a Press Type é°' x S" still
picture camera; underwater stills were taken with 2 35 mm “Calypso"
camera. Motion pictures were made underwater with a "Sampson" under-
water camera using artificial and natural light.

3

GEOLOGIC SETTING

Aadros is the largest of the Bahamian isiands, It is centered
at approximate latitude 24°29°'N., and longitude 77°52'W., on the
Great Bahams Bank, and constitutes the western land boundary along
the majority of the Tongue of the Ocean (Figure 1). Barely more
than 30 miles wide, the island is approximately 90 miles long., A
network of tidal channels and marshes, calcarecus mud, and mangrove
thickets characterize the geography of the west coast of the island. ;
Conversely, the east coast is well defined by alternating deposits
of sand and beachrock. A barrier-type reef extends along the eastern
coast of Andros and is separated from the island by a shallow lagoon
which does mnot exceed 3 fathoms in depth.

Vae wdoeele

. A major part of the island is covered by low shrubs and trees i
+  supported by a well-indurated, medium to fine-grained, oolitic N
limestone. There is virtually no teopsoil covering the limestone
k country rock; instead, a few inch2s of humus collects here and there s
in the cavities and depressions honeycombing its surface, o

The lagoon av<rages one mile wide and a3 maximum 2 to 3 fathems
] deep. The lagooan flioor is an extension of the Andros country rock
and is covered by a varying thickness of medium- to coarse-grained
calcarecus sand, In some areas (Fresh Creek, Salvador Point, Deep
3 Creek) the sand is as much as 5 feet thick, while in other areas
(Big Wood Cay; Golding Cay; High Point Cay) only 3 thin, shifting
veneer is present.

e e ———— Pl o A Tty i i e e
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The reef off ths eastern coast of Andros extends from the Berry
Isiands in the north to Pigeon Cay in the scuth, It varies in
development, dees rot present a s5ciid barrier throughout, and is
more pronounced at some locaticns than at cthers. According te
Newell ot al (1957}, the reef comnsists of a narrow ridge of oolite
which rises in places to form smzll cays, and in certain areas has
besn overgrown with algae~corsl encrustations which form a bread
underwater rigge several hundred feet wide,

Seaward of the reef an outer platform extends eastward a quarter

of a mile or more, The platform terminates abruptly at a depth

tween 14 and 16 fathoms where a shac) break-im~slope occurs which
serves as the boundary delineating deep from shallow water. At the
break-in-slope an escarpment desceads almost vertically to depths
hetween 100 and 120 fathoms, Below this depth, the slope gradiemt
decreases continuously toward the deep sca floor in the center of
the Tongue of the Oceam. The unifors slope seaward of the outer
platform is interrupted in several places by terraces which paralilel
the barrier reef.

H
2
i
H
i
i
i
£F
£
3.

PPEVICUS STUBIES

Prior to this study, considerable effort was expended on AUTEC
site strveys in connection with base comstruction and dredging.
Other studies, not connectad with the project, provided oceano~
graphic information of general and specific interest.

NAVOCEANC performed bathymetric surveys of the lagoon and
reef areas off all the sites, as well as in the Tongue of the
Ocean, which provided coverage of the areas studied herein.
Private organizations performed surveys of the land sites for
construction purposes and provided detsiled topograzphic maps.
In some instances, the contractors made seil berings in the
lagoon to detsrmine the unconsolidsted saznd thickness.

Newell Ei.ai {1957) charted the entire Aadros reef gnd their
resultc provided an excellent and detailed guideline for this
study.
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Tidgl messurements initieted by NAVOCEANO (IMR 0~21-64) in 1963
huve heen reported and are continuing at Salvador Point and Fresh

{raek,

DaLeonibus (1960} calculated theoretical wave heights under varying
conditions of wind and fetch in the Tongue of the Jcean.

Meteorologizal datg were provided by the Bahamas Meteorological
Service which maintains a permanent cbservation station at Mangrove
{ay, Andros Island, and otker islands hroughout the Bahamas,

CLIMATOLOGY AND OCEANOGRAPHY

Monthly air temperatures, humidity, rainfail, and wind speed over
s four year period at Mangrove (3y is presented in Tagble 1, Seasonzl
and annual wind roses as measured frcm November through Gctober 1663

are shown in Figure 3, Ho wind dire:ticns were available from 1957
to 1960,

¥inds approaching hurricane strength ars most probable in the
months of August, September, and October when 79 percent of the

hurricanes occur. An average of two hurricanes invades the Bahanmas
znnually.

TIDES

Tidai corrections to be applied to tide predictions at Hampton
Roads, Virginia, from Fresh Creek, Salvador Point, and Pig=son Cay
are prosentsd in Table 2. Tides in the Bahamas are semi-diurnal
with a diurnal inecusiity, and show a wean range of approximately
3 feet. Tidally induced currents in the lagocr are gemerally low
speed (<0.2 kts}. In the Andros Bights (e.g., between Rig Wood
and Gibson Cays) the current can reach ! knot.
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Table 2 5
Tidal Differences Relative tc Haxpton Roads Predictions :
High ¥ater Low Water
Time Height Time Height
hr, min, ft. hr. min, fe.
Fresh Creek -1 i2 +0.6 ~1 36 +0,7
Salvader Point -} 41 +0.9 -1 42 +0.7
Pigeon Cay -1 05 +0.8 -1 05 +0.7
HAVES

The barrier reef provides am effective breakwater for waves generated
in and outside of the Tongue of the Ocean. Consequently, much of the
shoreline on Andres is protected. A wave height of one foot inside
the windward lagoon is rare. Along the eastern shore of Golding Cay
and High Point (Cay, where there is a sheer rock wall over 15 feet
high, waves may, however, exceed the one foot height. Thers is
no barrier reef to protect sither island. Consequently, the sea-
ward side of the islend receives the fuil force of all westerly

waves,

In the Tongue of the Qcean, theoretical wave heights of 11.3 feet
can be generated zt a wind speed of 26 knots. Deleonibus {1960)
presented Figure 4 which represents observed seasonsl wave heights,
direction, and frequency in the Tongue of the CGcean. From the same
report (Ibid} Table 3 sumvarizes the most probable wave heights
from all directions for wind speeds ranging from 10 to 26 knots
under unlirnited duration at the dewnwind edge of the fetch,
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Table 3
Comparison of Possible ¥Wave Heights in the
Tongue of the Ocesn for Different Fetch Orientatien

Max. Fetch Wind Spred (knots)
¥ind Length 10 18 13 22 26
Direction {N.MD Significant ¥Wave Heights (£t} b

NH - SE 120 1.4 3.2 6,1 10,0 11,3
N-S 70 1.4 3.2 61 46,2 6.3
NE - SHW 20 1.4 2.8 3.9 3.4 4.3
E-~-¥ 20 1.4 2.8 3.0 5.4 4.3

Some swell can ¢zcur &S a result of persistent northeasterly uinds
and a considerabie amount may be refracted around Ciifton Point on
the western end of Mew Providence Island into the TOTO.

FRESH CREEX (SITE 1}

Site 1 is two miles south of the entruice to Fresh Creek on
Andros Islend. No specific bearing was foliowed during the Site 1
suzvey, Instead, th~ entire area delineated in Figure 5 was
reconnoitered and respresentative bottom photographs were tgken,
Survey efforts concentrated on the barrier reef end outer platform
where divers were towed underwater on plane boards normal to the
reef along tracks positioned with Decca.

The backshore area consists of a sand dume 3 to 4 feet high
covered by low shrubs and bushes which rerminate sharply at the
beach face (Plate 1), The beach consists of a medium~grained,
calcaresus sand sloping gently seaward. The first several hundrsd
yards into the lagoon a clean, sandy bottom is present; proceeding
vovard the veef the sand thickness decreases and overlies the
extension of Andros country rock into the lagoon. The lagoon
bottom supports a thinly populated communrity of various marine
organisms. In places where the bottom has little or no sand
veneer the organisms have concentrated to form a local topo-
graphic high 3 to 5 feet above the general lagoon depth of
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In the Bahamas, localized areas of luxuriant marine growth
{rorals, algae, sea fans, atn.) are called "heads.” This term
will be applied to descrlbe such features here,

_ The lagoon is 1504 yards wide and transition from lagoon to reer
i¥ abrupt and marked by a sharp decrease in depth 2. an incroase
in bottom organises.

Ranging between 230 to 400 feet wide, the barrier rzef provides
a sharp delireazicn between laguoun and ourer platform (Plats 1).
The reef 13 dominsutly pepulated by Milleporidac, Acropora Palmate,
Agaricia agaricites amd various alcyonarians (rlate 2j. At low
tide the recf oreais the suvface in ssveral areas and, although
s few chanasls provide passage betwees iagoon and outer platform,
generally presents a solid barrier in ths area reconnoitered.
Approximately 106G yards scuth of the southern boumdary of the
area studiad, the solidarity of the reaf gives way to scattered
hoads separated by wide chzanels 10 to 12 fest deep.

A sharp increase in dzpih, and a decrease in coral abundance,
narks the eastern or seaward termination of the reef and comence-
ment of the outer plazform (Piate 2). Extending approximateiy 5C0
vards from barrier reef to marginzl escarpmeni, the onter platform
rang~s from 10 feet tc 120 feet deep, and terainates sharply into
& precipitess upper marginal or rim escarprent, Between the
perrier reef and 29 feet dapth the outer rlatform consists of
a hard boctom covered by a tiin veneer of coarse sand with
occasional porgomians and scattered massive corals; e.g.,

Diplovia strigusa., In depths greater than 20 feet the population
OFf cozals and other marine svganisms gradually increases to the
point where, between 40 and 60 feet, a virtual forest cf corals
is presert, This "coral forest' is dominated by tall colummar
forns of Montastrea annulavis. These range from 15 to 20 feet
high and are dissected by bdiindly ierzinating channels 5 to 19
feet wide and floored by a loose, cosyse sand (Plate 3}. The
luxuriance and variety of mexine life on tnis area of the cuter
platform is extraordinary and attests to the vigorous water
circulation necessary to support such 2 commmity. Betwzen 60
and 83 fget in depth the corel abundance gradually decrsases
and gives way to low {2 to 4 {ft. high) hends arranged generally
in a spur arnd groove configuration normal «o ‘he reef, From
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100 tr. 120 foet in depth the hard outer platforw departs from its
goutle seavard siope. There it assumes a dip beiwecn 30° and 490°
which terminatas at 120 fset uhore a terrzce approximately 150

feot wide extends to 370 fee. depth at the top of the rim escarp-
mmy (Plate 3). The facs of this escarpment is discussed on page 24,

e SALVADOR POINT (SITE 2)

Site 2 is located 16 miles scuth f Sits 1 and 35 miles south- ]
; ; southwest of New Providence 1sland. The sharsward czble termination
g : is ai letitude 24%°29'25"N., and lsngitude 77°43°0,28"%, Thas

, co~cedinate is 250 yards inland of the high vwater line and i

spproximately 500 yards north of the ssttlement of Cargill's
Crasi.,

|
g
|

Backshore srea of Site 2 consists of & 6 foot sand dune whkich
siopes at approxim.:ely 7° to the high water line {Plate 4). The
sond is medium-coarse grazined calcarenite which overiies, in
excess of 3 feet at the crest, s welli-indurated beach rock. The
beach face terminates abruptly at tie low tide terrace and is
replaced by a hard limasctone dipping gently {2-3") sezward.
Beachrock comprising the low tide terrace is well lithi€ied and
sculptured with depressions and cavities a few inches g.up and
) A o over 1 foot across. The iow tide terrace terminates approximately
. : T 350 feer seaward of the beach face {marking the Limit of Msan Low

R Water}. A few hunsred feet seaward of the foreshors tervmination
the bottom consists of a mixed commumity of small corals, calcareous
aigae, 2nd sea fans growing on submerged beschrock., This mired
cosrunity diminishes 200 fect seaward of MLW and is replaced by =
mediun-greined sand and gress association. A typical section of
the lagnon botton off Szlvador Peint is shown im Plate 5. Thers
is little variation in the sard-grass association slong The track
surveyed, and all indicationc suggest s stable dotton. Serkyestry
of the area from the shoveline to the break-in-slope is presented
in Figure 6,

Near the barrvier reef (Buoy 8) & large hesd supiarting corals
ani hydrocorals of the genera Diploris, Faviz, and Millepora 3
well as alcyonsrians and other organisms appears (Piate 67.
this is the only departure from the sand-grass associatiosm.
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Tremsicion from lagoon to barrier reef is abrupt and characterized
By a sharp decrease in depth and change in bottom characteristics.
The reef is extremely rough wit . numerous corals and reef debris
up to 3 t¢ ¢ feot g.ross (Plate 6). The most shallow portion of 4
ths reef i5 500 7o 400 feet wide and, in some areas awash at low ;
tids,

lmmediztesy seaward of the reef a sharp increasc in depth occurs,
and at 14 to 16 fathoms the break-in~slope is reached, Below the
brask-~in-slope ths bottom is essentially vertical to 100 fathoms.

< 'i imsmuediztely adjacent to the seaward side of the reef, on the outer
’ piatform, aré coral heads ranging from Z toc 10 feet high which present
an extremely angular, irregular, hard bottom. Seaward, this
assoeiation gives way to a spur and groove configuration in which

] the corel heads arz dissected into channels 15 to 20 feet deep and

£ wide. The buttoms of the grooves or channels are hard and covered

by a thls, shifting veneer of sand, loose coobles, and boilders,

The spur and proove configuration is obscured near the bresk-in-

] slop2 owing %o an increasc in sedentary organ:sms.

In zssence, the barrier reef and the outer platform consists of
a2 hard, irregular bottom ircised by channels and grooves; and
refigcis sn area subject to vigorous water turbulence.
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BIG WOOD CAY (SITE 3)

The survey at Site 3 commenced ashore at approximate latitude
o 22°20718,3"N., and longitude 77°31%00.45"W,, 300 yards west of the
- eastern shoreline on the southeast tip of Big Wood Cay. Bathymetry
along the survey track of 058° to ths break-in-siope is shewn

- ; in Figure 7.

Looss sanG overlying a well-inaurated limestone composes the
backshore, Immediately west of the dune crest a stand of paim
trees gives way to thick, dense shrubs (Plate 7). A few hundred
feet inland thz sand covering is absent and rcugh, angular lime~
stone supports thickets of mangroves and other low brush.

o

Eratm e oAy S b

i S

i6

B e et e m——— . o —

T : : RS RSse b

F T e PRI




T P

P eVl aban i SR At

. 2
GEr e

7,
“GOF T FIVOS JLYWIXOUdGY ‘1334 €0~ T STW WALV ONIANNOS 1334 ANV SWOHL VA
y N HIAIG SANOS ¥MEVW 40 NOLLYDOT ONY MIVEL AJAINS ‘AULIWAHLYS "AVD GOOM D18 £ 3MNDH
MWW «ng-ﬁvw@&;%. :OOL AV@N:N: «Oe
: 20 g Py
m .ON{,!, ” " e ¥ s RS v me € vm‘un 2 Q.N 02
¥ .@N s il 0o g (57 _n £E € 8, w2 ¥ MVN
% & g a...“ ) 8 ; ,m..r.\. ,mun L _;..,n.mm“_._.u.ucwn.w...,m....‘»m nnmﬂwmn‘«....w..m:,. 5.
L Nw wuh»w"wumu LN g «n.n 5 o A S RS [ R
oy 3 S 4 X 2 2%
M % gy .8 L
‘ B, W "
. 3 : ¥ 4 vp
S - ) 5 "
by oy TR W
O :ﬁ.ﬁmmmun«wﬁm ', s p.awwmmm ﬁﬁﬂ@
S o T 2oy
3 L
. I 8 ey
BN, 8 g g MY
legag & 2yt K ¢
22 RSN ST ; m»
a Sy e ifa
Gzg @ g
[+ WA
19 T . Y .
M
st <
Gy P B |
WE "
02 1 L
] e # 1
¥ £ o
' al ol 2 . ., un,...u .
i UASTRT S ¢ , ol
~ . A . i
j i v
e 12 3 g 47 . .mmM @~ i _QO ..\t o 1 nﬂQ .
; Nh?ﬁ =1 2 iy .Em tﬁnm h ' M
SO T S
s iyt % J ¢
vz % " 2% H : o | |
1y o ig ¥ i L W i i
g8 P g 52 Men BT y o 0 g !
GO 0 g S T eg g 2 Py fo o
_ 2, 31 Ay R b
L a6 4y B pA] » Q v nﬂﬂ . 4 e { 1 }
H v g . % NG o st P
. L g, g &’ : iy ) AT AR} !
w T e RO L \ o
6 :
. L0l L vmx ‘
SR ﬁ.w ; .
: m\\»,.mw .mmfk




i oo i

S th e

22 WAare S s

BTN § 01| VI PR UOIARE PRI

The beach face is steep and consists of an unconsolidated,
msedium~grained calcarsous sand, This is a relatively narrow zone
with the lateral distance fzom crest to the comzencement of the
low tide terrace approximately 30 feet, At the low tide terrace,
the sand torminstes abruptly snd is replaced by a hard, well
eroded limestune, The low tide tarrace is 275 feet wide along
the survey track and is similar in appearance and composition to
the terrice off Salvador Point. Occasional tide pools are present
in the beachrock which provide local topographic irregutarities.

The lagoon dottom between Big Wood Cay and the offlying reef
veries substantizlly froa the bottom off Salvador Point. Here
the bottom consists of herd, eroded, and fractured rock whkich
supports numerous and varied organisms, Sea fans and wlips
dominate the area and scattered coral heads provide relief of
from 1 to 2 feet, Plates 8 and 9 are typical of the bottom
throughout thes lagoon. Lack of a thick sand covering and marine
grasses indicates strong water circulation. Circulation is
periocdic and cuntrolled by the ebb and floed of the tide in the
channel between Gibson and Big Wood Cays where a current spsed of
1 knot can be observed.

The barrier reef is less Jistinct zlong the survey track off Big
Wood Cay than at Salvador Point, and is delineated by aa increase
in coral abundance snd species, A few hundred yards north and
south of the survey track, tis resf is well-developed and stands
a few inches above the water surface at iow tide. Seaward of
the reef the outer platform is similar to that described at
Salvador Point. Thne bottom changes from s farest of coral heads
off-reef to & spur and groove configuration in intermedjste areas,
and finally to a texturally rough and abrupt break-in-slope
(Piates 10 and 11},

GOLDIKG CAY (SITE 4)

Golding Cay is = small izizad located in the entrance to South
sight. The cay is 600.yards long and 430 yards wide at the 23ximm,
It is 25 feet bigh in ths center and rises abruptly on ths east
from water depths in excess of 25 feat zud slopes zere graduslly
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westward into the shallow South Bight.

The survey commenced at latitude 24°13'08.6"N., and longitude
77°36°11.0"¥,, and followed a bearing of 125° from the eastern
side of the island., The surface of the cay is covered with low
shrubs znd bushes, except the eastern margin where variows gresses
prevail. Ne soil covers the cay, but instead a hard, extreme.y
rough, irregular limestone coastitutes the surface (Plate 12},
The eastern shore of the cay is distinctly differemt from the
shore at ths previously discussed sites. Instead of a sandy,
gently sloping beach, an essentially vertical, bare rock wall
descanding to a water depth of 25 feet is present. Ho barrier
reef protects the cay from surf action., Therefore the full
force of all waves coming in from the Tongue of the Ocean is
sustained along the eastern shore (Figure 8).

Betw2en Golding Cay and the rim escarpment, the sea bottom
supports a luxuriant and varied community of organisms. From
the shore tv approximately 1,500 yards seaward, the bottom is hard,
rough, and covered with coral heads as much as 10 to 15 feet in
height and diameter (Plate 13). Locally, ripple-marked, sandy
areas separate the heads (Plate 13D). Approximately 1,400
yards from shore, the virtually contiauwous coral growth breaks
into isolated cluzps separated by areas of coarse sand. Beyond
this to the break-in-slope, a barren sand with scaticred
gorgonians and soft green algae prevails (Plate 14). The
outer platform edge displays an increase in organisms and a
rough, hard surface (Plate 15},

DEEP CREEK (SITE 6)

Site & is located on the Andros shoreline, 60 miles south of
New Frovidence Island and 1 mile north of the entrance tc Deep
Creek, The survey track commenced at latitude 24°06723,3"N.,
and longitude 77°31'44.0"¥., and proceeded along bearing 935°,
Bathymetry alorg the survey track is presented in Figure 9.

The backshore gvez consists of iow shrubs and bushes zrowing
stop a wall-indurated, eroded iimestone (Plate i6). Seaward,
the bushkes give way to a row of coconut trees and ther %o an
aveg gpproximately 100 yards wide comsisting of sand dunes §
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feet above mean sea level. The shoreline is straight, smooth, and
dips gently seaward.

The country rock, as at the cther sites, continues out intc _he
lagoon to the barrier reef and is covired with unconsolidated sand
r2nging in thickness from 1.5 feet nearshore to § feet at 1 nile
offshore.

The entire lagoon bottom alcng the survey track consists of a
clean, ripple-marked calcareous sand (Plate 17). Scattered
throughout th. lagoon are irregularly shaped patch reefs (heads)
ranging from a few feet to 300 feet across and, in many instances,
awash at low tide. The contact between sand and heads is sharply
defined and the change in relief is abrupt. The patch reefs
support a striking variety of sedentary and free-swimsing
organisms,

At Buoy 10 (1.6 miles frem shore) a denss growth of grass
appears which gradually transcends seaward iato corals and other
organisms (Plate 18)., Buoy 10 is at the approximate locaticn of
the barrier reef. The reef is not well-developed along this track,
and no distinct change in bathymetry marks its boundaries. Seaward
of Buoy 10 dense coral growth dominates, and assumes the same
pattern as at Golding Cay, e.g.. isclated heads and sand areas.
This pattern continues to the rim escarpment.

HIGH POINT CAY (SITE 7)

High Point Cay is the southernmost site studied and is a small
cay located approximately 700 yards east of Andros Island and 50
miles south of Site 1 at Fresh Creek. The cay is 1,700 vards
long, 300 yards wide and reaches an elevation of 53 feei on the
ssctern end (Figure 10},

The survey commenced at latiiude 23°54'01"N., and longitude
77°29'20'W,., on the north shore of ths eastern end of the cay.
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At this point the elevation is 47 feet and the shoreline descends
almost verticalily to & depth of 5§ fest below mean lov water. The
baso of the shoreline below water level is undercut approximateiy
4 fest and is thorough.y pitted with small angular cavities (Plate 19).

——
a5 MMt

Proceeding vlong bsaring 057° for a distance of 1,750 yards the : ]
bottom consists of a hard limostons covered by a thin veneer of
coarsze sand. Occasional solitary corals occur along the track to
Buoy 8. 1In addition there are isolated heads supperting a sparse
sarine community (Plates 20 asd 21 A § B). In the vicinity of
Buoy 9, the bottom chanzes 20 a head-sand asscciation. The
heads are gemerally 4 to 5 feet high and up to 10 feet scross.
Proceeding due east from Buoy 10 the headc increase in szbundance
to the break-in-slope which occurs st Buoy 12, where the bottoz
consists entirely of hard, angulsr corsls and slgae supporting a
variety of soft, sedentary organisms (Plates 21 T & D to 23).

UPPZR MARGINAL (RIM) ESCARPMENT

The upper marginai escarpment is that area between the break-
in-slope at the swstern 2dge of the outsr platform (14 to 16
fathoms depth) snd tvhe TOTO flanks to 100 fathoms depth., The
100 fathoa contouwr is arbitrarily selectcd due to the depth
linicdtion of the surveying vehicle. The concensus of opinion
{Schalk, 1946, Armstyong, 1953, Newell and Rigby, 1953), places
the bottom limit around 100 fsthoms. Athearn (1963) presented
and discussed in detail the bathymetry nf the TOTO and stated
that the .icpes appesr to be nearly vertical in the upper 100
fathoms with a distinctly less steer siope below. Detaiied
bathymetri: surveys by NAYOCSANO off the sites discussed here
show results compatible to those of Athearn (Ibid.) and places
the lower limit of the rim escarpment between 110 and 130 fathoms
in depth,

Four areas of the rim escarpment were studied by proceeding !
dus east from the foliowing locations to a depth ¢f 600 feet:
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Dive No. Latitude{N} (ongitula(¥) lsprn{fi)
Fresn Creek 1! 24%42.1° 742,67 i1
Fresh Croek 2 74°43. 0" 77°45,3° 12
Big Wood Cay 3 24°20.0% 77°41.25¢ 16
Goldiag Cay 4 24°13,2° 77°36.0" 30
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A sketch showing the mzjor features and their depth of occurrence
is presented in Clate 24 which is a composite reprssentstion of the
wall as devived from data collected on all dives. Regicmally, lictle
differenco is pressnt in the rim characteristics at g1} four locations,
The spur and groove configurstion which is distinct aud extends to
the bresk-ln-slope at dive location 1 is less distinet at dive 2 axnd
not present at dives 3 and 4, Also present at dive 1 is a well-
defined notch in the wall which comxonces at 170 feat and ends
abruptly at 200 feet. This notch Is coatiausus for move than 180
ysrds oa both sides of the survey line and penetrates in excess of
20 feev into the wali. On the romining dives no wall-devined notch
was opserved. The similarity of this notch tc the lnseztidal notches
observable at the base of preseai day Bakamian cavs and islinds is
striking, (see Plate 1°C of High Foint Cay) and strongly suggests
formation at a previous iowar sea lavel.

Typically, the rim 2scarpment between the brezk-in-~-sicpe and 409
to 450 foot depths consists of 2 hard rock wall texturally rough
and thoroughly sculptured by cvaves, Small terrzces, and notchey
ranging from a fow feev to 20 and 30 feet megnituds and covered
with 2 thin veneesr of sand in the crevices ari on the terracss
{Piate 25 AgE). Between 4C0 and 4580 feet in depth these features
gradually diminish ang, while not complctely absent, give way to a
wall of smoother appearance. though still texturally rough. This
configuration centinues to 600 fest and at least 20 to 3% feoet
deeper. Visability at the €0C¢ foot depth was between 10 and 30
feet with ambisnt light. Occasional large biocks of roek can
be observad at this deptk which have broken off from above and
slid down the escarpuent. Although the wall still appears vertical
at the 600 foot level an increase in the coverage end thickness
of the sand veneer suggests a decrease in the siope gradient,

At the 350 foot level minor undulstions trending parallei
to the wall are gpparent. These undulations are no more than
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1 foot from crest to trough and 6 fest across and are present beyond
the 600 foot depth (Plate 25C). It is tewpting to consider these
as ths commencement of the gullies describsd by Athearn (1863) wnich
are present inm the slopes below 160 fathoms and which resch 2
magniiude of 600 feet in height and 1 mile wide,

Direct mezsurewsnt of the wnil's slope gradient was not possible
from the submersibls, When ths subpersible procesded horizoncally
ut & distance of 4 or & feet from the wall, above the 400 foot
ievn), tha toursey lesd frequentliy into a cave or under an over-
hersg, If the submeysible wos held 3 few feet from the wall the
view through tho bottom viewing por: shuwed nothing but wates
directiy elow,. Although this is & very rough measuremsat at
best, some defiritiva measursment was provided 2t dive site 3
Sff Hiddle Bight vhere seversl underwater cables leading from
shallow to dze) (> 10Y fms)} watsr were present, From the top
of the rim escarpament to 600 feet the cables were 30 to 60 feet
away from the wsll and never wers cbserved to lay against the
vall {(Filate 25). Gince the cable length is sufficient te allow
the cable to lay on the bottom, this arrangement attests to the
$se8p Siopes present in the upper 106 fathoas.

Marine organisms such as zlgae snd coral are present in abundence
to 200 feet snd decrease decidedly bolow this depth. A specieen of
the reef coral Agsrcia sp, was observed at 340 feer while gorgonisns
and sponges were observed tu 540 feet., Below 30U fect ths wall is
essentizlly doveid of sedsutary orgaunisms visghis to the nsked eve,

& repre=catstive sequence of photogrzphs showing the rim escarp-
mut off dive site 4 (Golding Cay}) is shown in Plates 26 and 27.

SURMARY AND CONCLUSIONS

A gesphic presentation of thy major shoreline, lagoon, reef, and
outer {sesward) platform features OF ths sites studied is orusentad
in Plate 28, #ithough & detailed survey of the lagoon off Frash
Creek is net presented, it is slmost identical to the survey off
Szivador Point. Salient characteristiecs of tus aress studiead are
as follows:
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a, V¥here the bavrier reef iz well developed the Ilaxgonn
bottor tends “ovard a thick sznd azcumnlation ind stability, an
exception is Biy Wood Cey ¥iich is awypical becsuse of strong tidal
currsats sweeping the Mildle Bight Chenmsl,

£. The barrier rsef becomes less distinct proceeding from
north te souath 2leng Andros Isiand,

¢. FKhere no barrier reef 38 present, 2.g., Goiding Cay
and High Point Cay, the botiom is charucterized by scsttered large
corai-algal heads ani a thin veneer of coarse sand.

d. The suter platform supports & sore iuxiriant coeralealgsl
xnd marine commumity whore barrier reef developmest iz strongest.

e. Dominant reef corals in the major zones are:
Lagoons - Favia fragum, Siderasires radia2ns, Manicins

areolata, Porites parites, anc occasional
Siploria strigesa.

i
H

Wik,

’

Jrvorin

4

b
S

x5
Barzvier Reef - Miliepora sp., Agaricia agaricites var, "§§
crassa, Acropora pGimata. :

Outer Plarfora

Montastrea annulanig, Porites astraoides,
Acropora cervicornis,

Rim Escarpment - Montastrea cavernoss, Agaricia sp,

f. The cuter platfoerm siopes gently seawszrd and is interrupted
in some zreas by tervacss vunning psrazllel to the reef, The surface
of the pistform is hard, textureily rough, and has aumercus local
topagraphic Irregularities (e.g., Sspurs and grooves, scattered and
ciosely spzcsd coral heads).

The upper merginel Oor ria escarpmont commences generally between
14 =nd I faghoms and descends slnost vertically tu depths in excess
of 100 fathoms. The escarpment facz 15 thoroughly Sculpiured by cavas,
tarraces, and notches strongly sugeesting fornurs exposave ic sub-sexisl
or intertidal erosion, Below 450 feet ir depth thuss fostures diminish
ig size and frequency, and the well, #hiie 3ziil texturally rough,
agppears somewhat smoother and sedimest accumuisiion is greater.

o
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Below 50t {edt lavge marine organisms axv not present and a desolate,
bargen bo . tor ig evidenced., Occasionsl large blocks of reef rock or
sgntions of the wall which have broken off from ahove and slid down-
slope are present at the 600 foot level.
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=3 : i HARD, ANGULAR SURFACE SFUR
20 i AHD GROOVE CONFIGURATION )
m—r WELL-DEFINED TO OBSCURE, {
= - MARGIN ABRUPT AND SOME. ‘
~ H TIMES OVERHANGING H
; K 200 #1 ‘
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= E i
i 4 - :
i H NUMEROUS CAVES, TERRACES,
5- 3 NOTCHES, AND iRREGULAKITIES
E : SLOPE APPEARS VERTICAL AND
: i LOCALLY CONCAVE FEATURES
: z 300 & STRONGLY SUGGESTIVE OF SUB.
i : ) AERIAL OR INTERTIDAL EROSICON
¢ THIN VENEER OF COARSE 10O !
- FINE SAND ON i£DGES. ¢
H . =4 LUXURIANT CORAL GROWTH
iC 200 FEET GRADUALLY
¥ DIMINISHING AND FINALLY DIS.
APPEARING BELOW 350 FEEY
j 3
:C 2
: 400 #. £ =8
: BT
i i é g};— ;
: : o

MAJCGR  RELIEF FEATURES
DIMINISH BELOW 450 FEET,
WALL APSPEARS SMOOTHER
WHILE RETAINING ROUGH
TEXTURE. APPEARANCE OF
SMALL-SCALE GROOVES TREND.
ING DOWHM-SLOPE. UNCON-
SOLIDATED SEDIMENT ACCUMU.
LATION INCREASING. SLOPE
GRADIENT APPEARS TO LESSEN
SETWEEN 560 AND 6400 FEET.
LARGE BLOCKS OF REEFROCK ¢
SCATTERED AT RANDOAM.. .

50G &, B

PLATE 24. TONGUE OF THE OCEAN, “VESTERN MARGINAL (RIM) ESCARPMENT FROM g
CUTER PLATFORM EDGE TO 690 FEET DEPTH. |
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